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ENHANCED EXTENSION MOBILITY 



TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to communication networks and more 
particularly to enhanced extension mobility (EEM). 
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BACKGROUND 

Extension mobility typically enables "hotelling," which typically allows a user 
to enter an office and configure a phone in that office to assume an extension and a 
default configuration of the user. Hotelling is often suitable for users who do not have 
5 assigned offices, but are free to use any of multiple offices in a one or more buildings. 
Hotelling may also provide logoff functionality that allows a user to prevent 
unauthorized persons (such as janitors) from placing outgoing phone calls. 
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SUMMARY OF THE INVENTION 

According to the present invention, disadvantages and problems associated 
with extension mobility may be reduced or eliminated. 

In one embodiment, a method for enhanced extension mobility includes 
accessing user input indicating either a desire of a user to logon at an endpoint in a 
private mode according to which the endpoint supports only an extension of the user 
or a desire of the user to logon at the endpoint in a shared mode according to which 
the endpoint concurrently supports an extension of the user and one or more other 
extensions of one or more other users. The method includes configuring the endpoint 
to support only an extension of the user if the user input indicates a desire of the user 
to logon at the endpoint in a private mode according to which the endpoint supports 
only an extension of the user. The method includes configuring the endpoint to 
concurrently support an extension of the user and one or more other extensions of one 
or more other users if the user input indicates a desire of the user to logon at the 
endpoint in a shared mode according to which the endpoint concurrently supports an 
extension of the user and one or more other extensions of one or more other users. 

Particular embodiments of the present invention may provide one or more 
technical advantages. As an example, particular embodiments may enable two or 
more users to logon at a single endpoint so that the endpoint concurrently supports an 
extension of each of the users. Particular embodiments may enable two or more users 
to effectively share a single endpoint with each other. Particular embodiments enable 
two or more users to concurrently access extension-mobility functionality at a single 
endpoint. Particular embodiments may enhance a service level available to a user 
present at an endpoint other than a primary endpoint of the user (such as an endpoint 
in an office of the user). Particular embodiments enable two or more users to 
temporarily share a single endpoint (such as a phone) with each other. In particular 
embodiments, EEM functionality may include both previous extension-mobility 
functionality and additional functionality. 
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Certain embodiments may provide all, some, or none of these technical 
advantages. Certain embodiments may provide one or more other technical 
advantages, one or more of which may be readily apparent to those skilled in the art 
from the figures, descriptions, and claims herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

To provide a more complete understanding of the present invention and the 
features and advantages thereof, reference is made to the following description, taken 
in conjunction with the accompanying drawings, in which: 

FIGURE 1 illustrates an example system for EEM; and 

FIGURE 2 illustrates an example method for EEM. 
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DESCRIPTION OF EXAMPLE EMBODIMENTS 

FIGURE 1 illustrates an example system 10 for EEM in a communication 
network 12. Communication networks 12a and 12b are local area networks (LANs). 
Communication network 12c is a public switched telephone network (PSTN). 
5 Communication networks 12 are coupled to each other using network links 14 that 
may each include one or more LANs, wide area networks (WANs), metropolitan area 
networks (MANs), portions of the Internet, PSTNs, or other network links 14 or a 
combination of two or more such network links 14. In particular embodiments, a 
contact admission control (CAC) system is used to monitor bandwidth availability 

10 over a WAN coupling two or more communication networks 12 to each other. 
Although a particular number of particular communication networks 12 coupled to 
each other according to a particular arrangement are illustrated and described, the 
present invention contemplates any suitable number of any suitable communication 
networks 12 coupled to each other according to any suitable arrangement. Although 

15 communication networks 12 are illustrated and described as being more or less 
separate from each other, the present invention also contemplates two or more 
communication networks 12 being combined with each other in a suitable manner. In 
addition, a single communication network 12 may encompass multiple 
communication networks 12. As an example and not by way of limitation, in 

20 particular embodiments, a single communication network 12 includes communication 
networks 12a, 12b, and 12c and network links 14 coupling communication networks 
12a, 12b, and 12c, to each other. 

One or more portions of a communication network 12 may be associated with 
a particular enterprise or other organization. Another organization may operate one or 

25 more such portions of communication network 12 according to an outsourcing 
arrangement between the two organizations. In addition, one or more of portions of 
communication network 12 may include a private communication network 12, a 
virtual communication network 12, or both. One or more portions of communication 
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network 12 may include one or more trust domains. One or more of portions of 
communication network 12 may be a distributed communication network 12. 

A communication network 12 may include one or more network devices. A 
network device includes one or more hardware components, software components, or 
5 embedded-logic components or a combination of two or more such components 
supporting communication among multiple endpoints 16. As an example and not by 
way of limitation, a network device may include one or more network components, 
gatekeepers, contact managers, routers, hubs, switches, gateways, or endpoints 16 or a 
combination of two or more such devices. In particular embodiments, a network 

10 device may be an automatic contact distributor (ACD) coupled to one or more 
endpoints 16. An ACD includes a specialized communication system for routing 
incoming contacts to available agents at endpoints 16 coupled to the ACD. The ACD 
may route incoming contacts so that they are properly distributed among available 
agents. A contact includes a request for service communicated using any audio and/or 

15 video means, including signals, data or messages transmitted through voice devices, 
text chat, web sessions, facsimile, instant messaging and e-mail. 

Network devices in a communication network 12 may be coupled to each 
other according to any suitable arrangement using one or more network segments. As 
an example and not by way of limitation, network devices in a communication 

20 network 12 may be coupled to each other according to a ring, mesh, or other topology 
using multiple network segments. A network segment may include one or more 
communication networks 12, computer buses, wireline segments, optical segments, 
wireless segments, or other segments or a combination of two or more of such 
segments. Although particular communication networks 12 including particular 

25 network devices coupled to each other according to particular arrangements using 
particular network segments are described, the present invention contemplates any 
suitable communication networks 12 including any suitable network devices coupled 
to each other according to any suitable arrangements using any suitable network 
segments. 
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Communication networks 12 each have endpoints 16. An endpoint 16 
includes one or more hardware components, software components, or embedded-logic 
components or a combination of two or more such components for communicating 
with one or more other endpoints 16. As an example and not by way of limitation, an 
5 endpoint 16 may include a phone (which may be a mobile phone, a desktop phone, or 
another phone), a computer (which may be a laptop computer, a desktop computer, or 
other computer), a personal digital assistant (PDA), a video monitor, a camera, a fax 
machine, or other device. An endpoint 16 may be coupled to a network device in a 
communication network 12 using one or more endpoint links 18 that may each 

10 include one or more computer buses, LANs, MANs, WANs, or portions of the 
Internet or any other appropriate wireline, optical, wireless, or other endpoint links 18. 
Although endpoints 16 coupled to a communication network 12 are illustrated and 
described as being separate from communication network 12, communication network 
12 may include one or more of endpoints 16. Endpoints 16 may communicate with 

15 each other using packets of data. A packet may include one or more packets, cells, 
frames, or other units of data. Data may include one or more data components, 
metadata components, executable software components, or other components. 

Endpoints 16 may use one or more suitable communication protocols to 
communicate with each other. According to one or more such communication 

20 protocols, one or more endpoints 16 may each be identified using a unique address. 
In addition or as an alternative, one or more network devices may each be identified 
using a unique address. As an example and not by way of limitation, in particular 
embodiments, two or more endpoints 16 may each be identified by an Internet 
Protocol (IP) address and may communicate with each other using IP. In these 

25 embodiments, one or more components of system 10 may support point-to-point, 
multicast, unicast, or other communication. One or more endpoints 16 and network 
devices may support Voice over IP (VoIP) or Voice over Packet (VoP). To 
communicate using VoIP or VoP, an endpoint packetizes voice data into packets 
communicable over one or more packet-based communication networks 12. 

DALO 1:789680.1 



ATTORNEY DOCKET NO. 
062891.1251 



PATENT APPLICATION 



9 

Endpoints 16 and network devices that may support VoIP or VoP include telephones, 
fax machines, computers running telephony software, nodes, gateways, and other 
devices capable of providing telephony functionality over a packet-based 
communication network 12. 
5 Communication between a first endpoint 16 and one or more second endpoints 

16 may include one or more voice components, text components, executable software 
components, data components, or other components or a combination of two or more 
such components. As an example and not by way of limitation, a communication 
between a first endpoint 16 and one or more second endpoints 16 may include one or 

10 more instant messages (IMs). One or more endpoints 16 and network devices may 
support use of Session Initiation Protocol (SIP) for IM and possibly other 
functionality. In addition or as an alternative, one or more endpoints 16 and network 
devices may support use of SIP for Instant Messaging and Presence-Leveraging 
Extensions (SIMPLE) Protocol. In system 10, one or more voice-enabled endpoints 

15 16 may support use of SIP and presence-related applications. In addition or as a 
further alternative, one or more endpoints 16 and network devices may support use of 
Instant Messaging and Presence Protocol (IMPP). Reference to "IM" may encompass 
both IM and one or more IM-related protocols. 

A communication network 12 may receive incoming phone calls from first 

20 endpoints 16 and route the incoming phone calls to second endpoints 16 coupled to 
communication network 12. Communication network 12 may route incoming phone 
calls according to calling phone numbers, called phone numbers, or both. An 
endpoint 16 may support an extension of a user. In particular embodiments, an 
extension includes a number or a series of numbers corresponding to a first user. One 

25 or more second users may use the extension to contact the first user. Communication 
network 12 may provide extension mobility or similar functionality enabling 
"hotelling" or a similar feature. Such functionality may allow a user to logon at a first 
endpoint 16 so that first endpoint 16 supports an extension of the first user and then 
log off at first endpoint 16. The user may then logon at a second endpoint 16 so that 
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second endpoint 16 supports the extension of the user, which may provide mobility to 
the user in communication network 12. In particular embodiments, a user may be 
concurrently logged on at multiple endpoints 16. 

Communication network 12a includes an EEM server 20 and EEM data 22. 
EEM server 20 may interact with EEM clients 24 at endpoints 16 coupled to 
communication network 12a to provide EEM functionality to endpoints 16, as 
described below. EEM server 20 and EEM clients 24 may use EEM data 22 to 
provide such functionality, as described below. Although EEM server 20 is illustrated 
and described as providing EEM functionality to endpoints 16 coupled to 
communication network 12a, the present invention contemplates server 20 providing 
EEM functionality to any suitable endpoints 16 coupled to any suitable 
communication networks 12. EEM client 24 may be either a thin (browser based) or a 
thick client. As an example and not by way of limitation, EEM server 20 may provide 
EEM functionality to endpoints 16 coupled communication network 12a, endpoints 
16 coupled communication network 12b, and endpoints 16 coupled communication 
network 12c. In addition, although endpoints 16 coupled to communication network 
12a are illustrated and described as including EEM clients 24, the present invention 
contemplates any suitable endpoints 16 coupled to any suitable communication 
networks 12 including EEM clients 24. As an example and not by way of limitation, 
endpoints 16 coupled communication network 12a, endpoints 16 coupled 
communication network 12b, and endpoints 16 coupled communication network 12c 
may include EEM clients 24. 

An EEM client 24 at an endpoint 16 includes one or more hardware 
components, software components, or embedded logic components or a combination 
of two or more such components providing EEM functionality at endpoint 16, as 
described below. An endpoint 16 including an EEM client 24 may have a private 
mode and a shared mode. In private mode, endpoint 16 supports only one extension. 
In shared mode, endpoint 16 concurrently supports multiple extensions. An endpoint 
16 may receive an incoming phone call that has a called extension corresponding to 
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an extension supported at endpoint 16 and, in response to receiving the incoming 
phone call, prompt a called user of the incoming phone call to answer the incoming 
phone call. In particular embodiments, in private mode, endpoint 16 may receive the 
incoming phone call only if the called extension corresponds to the one extension 
supported at endpoint 16. Because endpoint 16 supports only one extension in private 
mode, endpoint 16 need not (but may nonetheless) identify the called extension when 
endpoint 16 prompts the called user to answer the incoming phone call. 

In particular embodiments, in shared mode, endpoint 16 may receive the 
incoming phone call if the called extension corresponds to any one of the multiple 
extensions supported at endpoint 16. Because endpoint 16 supports multiple 
extensions in shared mode, endpoint 16 may identify the called extension when 
endpoint 16 prompts the called user to answer the incoming phone call. As an 
example and not by way of limitation, endpoint 16 may display the called extension, a 
name of the called user, or both at a display screen of endpoint 16. As another 
example, endpoint 16 may audibly announce a name of the called user between rings. 
In particular embodiments, endpoint 16 may access a .wav or similar file to audibly 
announce a name of a user. The .wav or similar file may be stored in a field (such as 
a UserName field) in a directory in EEM data 22 and downloaded to endpoint 16 
when the user logs on at endpoint 16. As another example, endpoint 16 may play a 
unique ring tone that identifies the called user. In particular embodiments, when a 
user logs on at endpoint 16, endpoint 16 may present a unique ring tone to the user so 
that the user will later be able to identify incoming phone calls for the user. In 
particular embodiments, the user may select the unique ring tone at logon. 

When an outgoing phone call is placed from an endpoint 16, endpoint 16 may 
generate signaling data identifying a calling extension of the outgoing phone call, a 
calling user of the outgoing phone call, or both for communication with the outgoing 
phone call. In particular embodiments, in private mode, endpoint 16 may generate the 
signaling data according to the one extension supported at endpoint 16. In particular 
embodiments, in shared mode, endpoint 16 may generate the signaling data according 
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to user input specifically identifying the calling extension. As an example and not by 
way of limitation, when the outgoing phone call is placed, the calling user may press a 
button at endpoint 16 specifically identifying the calling user. As another example, 
when the outgoing phone call is placed, endpoint 16 may prompt the calling user to 
5 identify the calling user. To prompt the calling user to identify the calling user, 
endpoint 16 may audibly announce the following menu options: "Press 1 if you are 
Joe. Press 2 if you are Mark." The calling user may then select the menu option 
corresponding to the calling user to identify the calling user. In particular 
embodiments, when endpoint 16 receives user input identifying the calling user, 

10 endpoint 16 may present a dial tone for placing the outgoing phone call. In particular 
embodiments, in private mode, endpoint 16 may generate the signaling data according 
to a predetermined extension. As an example and not by way of limitation, endpoint 
16 may be configured so that, in shared mode, endpoint 16 generates signaling data 
for every outgoing phone call placed at endpoint 16 according to an extension of an 

15 owner of endpoint 16. Endpoint 16 may be located in an office of the owner of 
endpoint 16. 

An endpoint 16 may assume one or more preferences of a user whose 
extension is supported at endpoint 16. To assume a preference of a user, endpoint 16 
may download the preference from a profile of the user in EEM data 22 when the user 

20 logs on at endpoint 16. In particular embodiments, in private mode, endpoint 16 may 
assume all preferences of the one user whose extension is supported at endpoint 16. 
In particular embodiments, in shared mode, endpoint 16 may assume one or more 
preferences of one or more of the multiple users whose extensions are supported at 
endpoint 16. When endpoint 16 receives an incoming phone call that has a called 

25 extension corresponding to an extension of a user supported at endpoint 16, endpoint 
16 may exhibit one or more preferences of that user with respect to the incoming 
phone call. Similarly, when a user whose extension is supported at endpoint 16 places 
an outgoing phone call, endpoint 16 may exhibit one or more preferences of that user 
with respect to the outgoing phone call. In particular embodiments, in shared mode, 
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endpoint 16 may assume one or more preferences of only one user whose extension is 
supported at endpoint 16. As an example and not by way of limitation, endpoint 16 
may be configured so that, in shared mode, endpoint 16 assumes all preferences of an 
owner of endpoint 16 and no preferences of any other user. In particular 
5 embodiments, when a user whose extension is supported at endpoint 16 places an 
outgoing phone call, call detail records (CDRs) and billing information may be 
updated to indicate that the user made the outgoing phone call. The CDRs and billing 
information may be stored at EEM data 22 or elsewhere, according to particular 
needs. 

10 To access EEM functionality at an endpoint 16, a user may invoke an EEM 

client 24 at endpoint 16. As an example and not by way of limitation, to invoke EEM 
client 24, the user presses a button at endpoint 16 invoking EEM client 24. When the 
user invokes EEM client 24, EEM client 24 may cause endpoint 16 to provide a logon 
menu to the user. In particular embodiments, endpoint 16 displays the logon menu at 

15 a display screen of endpoint 16. The logon menu may prompt the user to identify the 
user, provide a valid password, or both to logon at endpoint 16. In particular 
embodiments, the logon menu prompts the user to enter an extension of the user and a 
password corresponding to that extension. If the user enters a valid extension and a 
valid password corresponding to that extension, EEM client 24 may cause endpoint 

20 16 to provide the following menu option to the user: "Enter 1 to logon in private 
mode. Enter 2 to logon in shared mode." If the user selects private mode, EEM client 
24 may configure endpoint 16 to support only the extension entered by the user, as 
described above. If the user selects shared mode, EEM client 24 may configure 
endpoint 16 to support the extension entered by the user in addition to one or more 

25 other extensions already supported at endpoint 16, as described above. To configure 
endpoint 16 to support the extension entered by the user, EEM client 24 may establish 
one or more new lines or other connections at endpoint 1 6 for the extension entered 
by the user. EEM client 24 may communicate with EEM server 20 to establish the 
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one or more new lines or other connections at endpoint 16. In addition, EEM client 
24 may communicate with EEM server 20 to access EEM data 22, as described above. 

Although an EEM client 24 is illustrated and described as being a component 
of an endpoint 16, EEM client 24 may reside outside endpoint 16 in particular 
embodiments. In addition or as an alternative to EEM client 24 residing outside 
endpoint 16, EEM client 24 may be a component of a shared workstation used by 
multiple users. 

FIGURE 2 illustrates an example method for EEM. The method begins at step 
100, where a user invokes an EEM client 24 at an endpoint 16. At step 102, endpoint 
16 prompts the user to enter an extension and a password. At step 104, the user enters 
an extension and a password. At step 106, endpoint 16 determines whether the 
extension and the password are valid. If the extension or the password is invalid, the 
method returns to step 102. If the extension and the password are valid, the method 
proceeds to step 108, where endpoint 16 prompts the user to select private mode or 
shared mode. At step 110, the user selects private mode or shared mode. At step 112, 
endpoint 16 determines whether the user selected private mode. If the user selected 
private mode, the method proceeds to step 114. At step 114, EEM client 24 
configures endpoint 16 to support only the extension entered by the user at step 104, 
at which point the method ends. Returning to step 112, if the user did not select 
private mode, the method proceeds to step 116. At step 116, endpoint 16 determines 
whether the user selected shared mode. If the user selected shared mode, the method 
proceeds to step 118, where EEM client 24 configures endpoint 16 to support the 
extension entered by the user at step 104 in addition to one or more other extensions 
of one or more other users already supported at endpoint 16, at which point the 
method ends. Returning to step 116, if the user did not select shared mode, the 
method returns to step 108. Although the steps of the method illustrated in FIGURE 2 
are described and illustrated as occurring in a particular order, the present invention 
contemplates any suitable steps of the method illustrated in FIGURE 2 occurring in 
any suitable order. 
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Although the present invention has been described with several embodiments, 
myriad changes, variations, alterations, transformations, and modifications may be 
suggested to one skilled in the art, and it is intended that the present invention 
encompass such changes, variations, alterations, transformations, and modifications as 
5 fall within the scope of the appended claims. The present invention is not intended to 
be limited, in any way, by any statement in the specification that is not reflected in the 
claims. 



DALO 1:789680.1 



